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INTRODUCTION 


This report is the: second of a series of papers on coal-mining methods 
and costs which are being prepared by. the U. S. Bureau of Mines for the purpose 
of placing before those interested in thé industry a knowledge of the mining 
“Methods employed in this particular mine, and cost data on the several opera- 


thous pertaining to removing the coal from the face into the railroad cars at 


the tipple with economy and safety. oe 

ss 1 The methods employed are influenced by the natural local conditions - 

te respect to the thickness of overburden, frequency of local "wants," and 
mans employed for roof support and its control. = = | es 


a Mining costs are governed to a great extent by the selection of the 
d best adapted to the natural physical conditions of the property. 
method The purpose of this paper is to present a detailed description of the 

eee cuployed and’ the equipment used, with the results obtained in the 
ela soot, M18 mine in the thick Freeport bed on the northern end of ‘the 
’ near the Allegheny~Butler county line in western Pennsylvania, It may 
ity ie as a captive mine, as the largest portion of the product is con- 
© a6 the by-product plants of the parent company. a 


' ACKNOWLEDGMENTS — 


compet the courtesy of the company's general manager ‘of mines, and the 
have ets of the officials of the mine studied, the details given herein 
me wonsibe Possible. This paper is prirxted with the approval of the 

of the doc mroutive official of the company, who has checked the’ accuracy 
eed Scriptions and data given. | 


tee of Mines will welcome reprinting of this article, but requests 
Of the De towing footnote acknowledgment be used: "Printed by permission 
2 = Senior atid, Ue. S» Bureau of Mines. (Not subject to copyright.)" 

3 = Associa ning engineer, U. S. Bureau of Mines. | . 

® mining engineer, U. S. Bureau of Mines. | 

6068: 


Inf.Cir.No. 6152. 
HISTORY 


This mine was opened in 1915, since which date 5,945,505 tons of coal 
has been produced up to and including 1928. The Thick Freeport bed, which is 
being mined at this property and several adjoining properties, was first mined 
and used for boiling salt water about 1830. The actual development and explor 
tion of this coal bed did not get: under way to any great extent until about 
1900, but to-day it contains some of the largest producing mines in western 
Pennsylvania. At the time when this mine was opened, the company was already 
operating two mines adjoining the property on the north and east, so that the 
Quality and character of the coal had been established. 


GEOLOGY AND TOPOGRAPHY 


The rocks in the mine area belong to the Conemaugh and Allegheny 
groups of the Carboniferous Age. The Allegheny group, of which the Thick 
Freeport is the top member, is the lowest of these groups. It outcrops on 
- Bull Creek at a point about 3 miles northeast of the mine. The Conemaugh 
group, which is above the Thick Freeport, consists of shales, sandstanes, lime 
_ stones, and a mimber of thin coal beds. The outstanding. geological land- 

marks are the Mahoning sandstone from 2 to 8 feet above the Thick Freeport bed 
‘and the Crinoidal limestone about 320 feet above, neither of which seem to 
present any problems of roof control in pillar operations. A generalized 
section of the measures above the coal is shown in Figure 1, which is a record 
of drill holes 14 and 15 put down on the west and east sides of the property, 
and gives a fair average of the overlying measures. Between the Mahoning sand 
stone and the coal is a dark sandy shale seve-sl feet thick and a cannel slate 
about 18 inches thick which form the immedi.:.:.. roof all over the mine. Howeve 
areas are frequently encountered known as "horsebacks" or "wants" where the 
cannel slate, top coal, and sometimes part of the bottom coal disappear. When 
the bottom-coal is affected, the bony bed usually narrows down and is found 
between the coal and the dark sandy shale in these areas, which occasionally 
extend several hundred feet; the coal dips to the center of the affected area 
and is usually too thin for economic mining. While these areas seem to have 
no effect on the roof control, they are a source of added —- to the minin 
ee tevlonss 


Figure 2 shows two detailed sections of the coal bed. Sipare Zisa 
eecyeon of a ected or Nwant .' i" | 


Faults. Dip.- There are no displacement faults in the coal, and the di 
averages about 1 if2 per cent to the southwest, but is rolly, occasionally 
pitching 4 1/2 per cent for a short distance then flattening out ue noma . 


Floor.- The floor under the coal bed is a fire clay several feet thick 
which heaves very slightly in solid as well as in pillar work. : 


Water.- The mine may be termed damp. A small amount of water is being 
made in practically all working places, but there is not enough to interfere 
with the operations or to create an uncomfortable condition. During the high- 
water season in the.spring of the year, an average -of 3,160,000 gallons.are 
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Figure 1.— Log of drill holes No. 14 on the west 
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. Figure 2.— Typical sections of the coal bed 
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pumped each 24 hours. During low-water season an average of 924,000 gallons 
are pumped each 24 hours. Pumping to the surface is accomplished by two 600- 
gallon Morris pumps, one 400-gallon DeLavai pump, and two 160-gallon Deming 
pumps. The gathering is performed by twenty-six 2-inch gathering pumps. The 
drainage: is, collected at one main pumping station underground, whence it is 


pumped to a large tank on the surface, some of which is treated, and used for 
boiler feed. 


No indication of gas pressure in the coal or adjacent. strata has been 
discovered; however, in parts where the ventilation has been sluggish, small. 
gas accumulations have been found. Therefore, the ventilation of this mine 
presented no unusual problems other than that of conducting the air in suffi- 
clent quantities to the faces. 


rmospecting, Exploration, and Sampling.- Prior to the development of 
this occeeee the company had two other mines in operation — to the north the 


Noe 2 mine, and to the east the No. 1 mine. On the west were several small 
wagon mines, and to the south a large captive mine was in operation. In addi- 
tion to these points of observation a mumber of drill holes were put down at 
various places over the property. Figure 1 gives the record of drill holes 


14 and 15 which were located on the west and east sides of the property, re- 
Eerones 


"The coal bed which varies from 7 feet 10 1/4 inches to 7 feet 3 inches, 
with an averace thickness of about 7 feet 2 i-ches, has five distinct benches; 
the upper bsrch varies from 2 feet 10 1/2 iacnes to 2 feet 4 inches, and the 
bony is about 14 inches all over the mine. ‘the bottom bench is uniformly about 
3 feet thick above the first binder, which is one-fourth inch thick, below 


which are 4 1/2 inches of iia l-inch binder known as the second. band, and 
3 inches: of coal. . = 


the coal bed is fairly agaroun except where the sant areas are struck: 
then the top disappears, and at times the bottom bench is affected. When this 


condition arises, the bony bed — thins down and is found between the céal 
and the sandy shale. 


The quality of the coal is such that it may be used for by~product 
coking, steam, comastic purposes, and gas. The major portion of this product 
is used for by-product and railroad fuel. An average anslysis of coal from 
the Nose 1 and 2 mings which adjoin this property is as follows: Mo a1 SEUrOs 0.77; 


volatile matter, 37.47; fixed carbon, 58.18; ash, 4.35; sulphur, 0.6 pane 
14, 439. 


A typical analysis of the bony band is as. follows: . Moisture, 0.91; 
‘volatile matter, 24.93; fixed carbon, 44.313 ash, 29. 85; Betousy 10,730; fusion 
point of ash, 2,535° ‘A 
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face entries at intervals of 300 feet for single producing entries and of 450 
feet for double producing entries. These butt entries were driven through to 

the next face entries, rooms 25 feet wide on 40-foot cent@rs being turned as 

the entries advanced. In advance work on the single producing entriss the rooms 
are driven 250 feet long and a 30-foot curtain pillar is left between tho end 

of the room and the next butt entry (fig. 5). In advance and retreat on double 
producing entries the rooms are 250 feet long on the advance side and 200 feet 
long on the retreat side. The advancing rooms and retreating pillar faces are 
carried ina series of steps about, 50 feet apart (fig. 6), which allows five 

rooms to advance and five pillars to retreat at the same time. 


i Owing to the easy manner in which the roof is controlled, no effort is 
made to carry long break lines, and each pair of butt entries has its own 
individual gob line. 


Room necks turned off the butt entries are 12 feet wide and 25 feet 
long, When the zoom is driven up its distance, the ribs are immediately with- 
dram; as the riss are only two cuts or 15 feet in thiclmess, their recovery is 
accomplished rapidly. Recovery of the curtain and chain yillars and entry 
stumps, on the other hand, is a slow process, and often lags behind the room 
ribs several hundred feet, although there seem to be no ill effects due to 


a . squeeze, which in itself shows the ease with which the roof is con- 
6 e . : : ae : 


+ 
i 


B. (1) Mining.- All the coal except the small stumps left for protec- 
jon in pillar. work is mined by electrically driven machinss of the shortwall 

» There are eight of these machines, thres of which are double shifted, all 
equipped with 7~foot cutter bars: for the 11 rachine shifts they average about 
nine Places :cnt each shift per machine, with sa average of 271.72 tons per 

ne. Two men form the crew for each machine. = 


oe _ oe 

oie (2) Drilling and Blasting .- The shot holes for breaking down the coal 
a — with post augers by -the miner. ‘The auger is 1 3/4 inches in diameter, 
ice holes are drilled 6 inches shorter than the mining and about 2 feet from 
Shot hot Three-shot holes are used for each cut, as indicated in Mgure 7. 
A oa Noss 1 and 3 are placed about 2 feet..from the rib and 1 foot below 
ager : Noe 2 is placed near the center of the. face and is slightly inclined 
1s abot oar’, Att shots are inclined at an angle, so that the back of the hole 

Out 6 inches shorter than the mining and about 6 inches below the roof. 


ounce Noe 1 igs fired first, using 4 to 5 sticks of permissible explosive. 
ca to three sticks are used in No. 2, which is fired after the coal 
holes are poet noe 1 is loaded out, and 2 to 21/2 sticks in No. 3. The shot 
mall sing ed to the collar with clay and fired by the section boss with a 
ing tates: 6-shot battery. Explogives are furnished to the miners at the follow- 


Present blasting methods. ‘The explosive used is in sticks 1 1/8 
“s Weighing 3 1/2 ounces per stick. During 1928, 48,800 pounds of 


= wo 5 = 


°®. 
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seeiowine were used to pecan 511,879 tons of coal, or 1 pound of explosive 
for 10.49 tons. ‘ 
| 7 and 
The 14-inch — band is separated from the coal by the miner,/in the 
rooms and pillars it is gobbed, whereas in the entries and narrow places it is 
loaded and sent out of the mine. The yardage is part of the compensation for 
loading this bony, and a bony car, being an extra car, is not counted. | 


(3) Rooms La Pillarse= Roots are developed by advancing on the face 
cleats of the coal,.except where a "horseback" or "want" area is struck or 
bad roof conditions are encountered; in such places the rooms are driven on. the 
butt cleats. As shown in Figure 8, the pillars or ribs are withdrawn by making 
cuts 18 feet wide in the rib and leaving a 6-foot stump next to the caved area 
for protection. The ribs are 15 feet, or two cuts, through. After the coal is 
. loaded from these two cuts, the stump left for protection is removed by pick 


- OEE: 


When these. two cuts have been made and the coal has been recovered from 
the stump, break-line posts are placed near the edge of the new block. The 
operation is carried on in this sequence down to the room neck. . 


The development of the mine is so well advanced that all producing 
operations are on a single shift. In narrow work, 18 cents per yard is paid 
the cutters and 45 cents per yard is paid the loaders. — 


, (4) Loading.- All loading of coal and refuse is done by hand. At the 
surface plant the coal is sized and hand-picked, and has a daily average pro- 
duction of 2,989 tons or approximately 10.1 wons per ia 19.66 tons per 

dayman, and 271.72 tons pee macHs ne: 


(5) Deadwork.- In addition to handling coal the loading price also in- 
3 ‘cludes compensation for the necessary drilling, blasting the shot holes, and 
cleaning the coal, such as is the general practice in this field. This involve 
the care of roof and its ‘support in the working places; laying of track for 
loading, except curves ane. noes and eee the car from the entry to the 
face. | 


In addition, en ae re is paid for clay veins and spars accorx 
: ing to the schedule given in:the table on page 14. Extra expense on deadwork 
is involved where the "horseback" or "want'' areas are encountered on entries. o: 
‘haulageways; often the upper’ bench and sometimes part of the lower. bench of 
coal. is missing which requires these entries to be driven partly through rock. 
Where "wants" appear in rooms, the room is worked t6 the point where it is 
unprofitable and then abandoned. It is estimated that 13 per cent of the coal 
is lost due to these "want" areas ~ 5 per cent in pillars that are left under 

' surface streams and 3 per cent in pillar stumps and barriers around oil wells 
and — 7 lines. | . 


> @- , “te? : 5 bee . 
. bg e 8 Pe 7 2 on” . : 
B068e . ak cette gases OO. w meee 


s ee =e 


Removed by pick work 


Break line VA N 


® 68868 8 ®@ 
ees 6 
© © © @ 


- 


25° 


8 


ce Removed by pick work 


8882880888 @ ® 
©8288 ®@ 8e 8 © @ Be 


@® © @'e @® « 
Zee epete 
= cil Nai Pa ial 


8 ® 


25° 


Entry stump 


Room neck 


Figure 8.— Sequence of operations in removal of room pillars, position of posts 
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Figure 9.— Position of track and posts in a room 25 feet wide 
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Figure 11.— Plan of room 25 feet wide, showing position of track, 
two rows of props, and safety post 


Figure 12.— Position of a sprag or safety post at the face of standing coal 


while coal from the breaking-in shot is being loaded 
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Figure 13.— Removal of curtain and chain pillars and entry stumps in 
butt entries from which rooms are developed on one side only 
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‘(6) Timbering.- The immediate roof consists of cannel slate 18 inches 
thick. This forms a good #oof all over the mine and rarely needs support. 
However, where roof. support has been required.:it has been furnished in the shape 
of I~beams, 40 and 60 pound rail, and 8 by 8 inch square sets, but, as a 
general rule, little roof support : is required on the entries and haulageways. 


A definite system of roof support has been adopted. for.the room-and- 
pillar work. In rooms 25 feet wide two methods are in use; the first requires 
three rows of posts with cap pieces placed on 4~foot centers, setting the first 
row 9 feet fromthe rib on. ‘the track side and carrying it to within 6 feet from 
the face before blasting, as shown in Figures 9 and 103. the second method 
employs the same mumber of posts as the first method but places them in two 
rows 4 feet apart, setting the first row 9 feet from the rib on 2-foot centers 
and the second row 13 feet from the rib on 4-foot centers. Both rows are 
carried to within 6 feet of the face before blasting, as shown in Figure 11. 
After shot No. 1 is’ tired, a sprag or safety ost is  Plaged to the standing 
coal to prevent it from rolling over (21g. 1 : a" 


Crossbars are rarely required in.rooms or pillars, When a cut~-over is 
made in rib recovery, two posts are placed in line with the rib and about 4 
feet from each rib line. In the entry stump-recovery work, a row of posts is 
placed on each side of the track on 4-foot centers. . Figure. 13 is a plan of 
removal of cartain and chain pillars and entry ‘stumps in butt entries from 
which rooms.are developed:on one side only. “A slab cut is first made in the . 
chain pillar for a distance of 50 feet by a cutting machine. Cut-throughs is 
feet wide are then made in the curtain pillar, the chain pillar, and entry. . 
stumps, leaving for protection a 5-foot stwin, which is later removed by pick 
work. The timbering on:the haulage roads icocsists of 8 by 8 inch oak posts © 
supporting 8 by ‘B inich REVESUAT eS and it is the dane to cross~brace — phen 
as shown in Figure 14.. | 


Cap pieces are used on all poate: but there is no onvtonaney in their 
dimensions or in the direction in which uhey are placed on the post. 


When a cut-over has been worked out and the protection stump drawn, 
two and sometimes three break-line posts are set with large cap pieces. No. 
attempt is made to recover posts unger any, condition. 4 


In the year 1928 the quantity of timber used for roof ee Was 
381,925 linear feet, the posts being 6 and 7 feet long. Based on a production 
of 511,879 tons of coal for that period, 1.34 tons of coal was produced per 
linear. foot of timber used. aaa a posts alone, 8.34 — ia 
duced per post used. | ne | : 


Haulage o~ Mine tracks, size of trip, and equipment have been staniard: 
iiaae A track gauge of 42 inches is used:. The standard radii of curves and - 
switches are 100 feet for Noe 4 frogs and 150 feet for Noe 6 frogs on main 
haulage, and on room turnouts 16 feet 9 inches for curves with a No. 1 1/2 frog, 
as shown in Figure 15. 


lg: 
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Rails are 60 ‘pounds on the nds, neulagemay , 40 eer a on the face 
entries, and 20 ‘pounds on butt entriés and rooms. ‘The main haulage tracks are 
kept graded and on Line to insure ear efficieng of the haulage sy stem. 


Room tracks are placed and wala by the miners, all. turns and 
switches being laid by | ‘daymen. Ties 5 inches by 7 inches by 6 feet long.on 
24~inch centers are used on main haul and face entries. These main bavlage 
tracks are kept on the center line of the entry and allow about 4 feet clear— 
ance from either rail, .- 4 


Gathering Locomotives deliver the cars to the room neck, from ‘which 
point the miner pushes then to and from the face, excepting where the grade is 
against the load, when the’ cars are hauled from the face by the crab reel 
‘attached to the gathering locomotives There | are 12 of these crab~reel gathering 
locomotives of the 6-ton type. in operation. * ee 


Table 1 shows an average day's work on December 20, 1928, of the 12 
crab~reel-type 6- ton gathering Locomotives: ” a ae 


Table 1. Movements. of 12 Crab-Reel ‘6-Tot Gathering ‘Locomotives 


Main i 
haul ' District 
motor: ., , operating 
No. eae © 
Le & Face MW. 
1. Main north. 
2 13-15 Left 17.. 
7 Right 8 face SE. 
2 19-10 Left 9 butt. 
| | 8 Face SE. | 
2 “119 Left faces 8. face. 
«3 15-16 left SE. 
5 Face SE. 
3 1? Right face . 
8 Face SE. 
4 128 Right 29 left dips. 
4 21~23 Left dips. 
4 23-25 Right 25 left dips. 
4 a2r~28 Left dips. 
Total to - 


Noe cars of sal hauled, 1,304. So. eG one - 
Now cars of refuse hayléd, 85. - et oe. 

Total cars hauled, 1,419. 

Tonnage. »« « « « « 2,989 tons. 

Miners «ee ee + 296 
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| The average number of cars gathered per gathering Locomotive on this __ 
average day was 118.25, carrying 266 tons of coal, and each locomotive served 
an average of anor miners. 


| The foseeoine table shows that 1,419 cars were gathered from the miners 
on this average day, 1,324 of which were coal and 85 refuse. On being gathered 
from the room necks, the loads are deposited at a common point near the face 
entry, where they are picked up by the main haul locomotive. 


The length of haul for the gathering locomotives varies from. 700 to 
2,200 feet. No pecaneary or queeemedsare haulage is employed in this mine. 


From the points ment tonsa to the shaft is the main haulage on which four 
13-ton locomotives haul 30 car trips to the shaft, all directed by a dispatcher 
at the shaft bottom. Table 2 gives the number of cars hauled by each locomotive 
on December 20, 1928, which was an average day's operation: 


oot Re- Average Day's Lee of Main-Haulage Locomotives 

locomotive “Woe | Average jencth | ' Noe loads Noe men 
of haul, miles served 

Noe 1, main west 0.97 77 

No. 2, 8 face SE. — 1.44, 68 

No. 3,15 face SE. 1.26 57 

Noe 4, 2 face SE. dips: 1.09 | = 94 
Total ° , 296 - 


1 No. S a operated by one man. 


as, tithe this shift the four main-haulage locomotives hauled 1,419 loads. 
to the shaft and 1,419 empties from the shaft, an average of 354.75. loads, or 
approximately 798 toris, and: 354.75 eipties per locomotive on main haulage. 


Table 3 has been compiled to show the ton-miles of work accomplished by 
the main-haulage locomotives on December 20, 1928, which has been used.as the. 
average day for this study. ‘The average’ weight of coal in the car for this day, 
when 1,324 cars were dumped and weighed at the shaft with a total tonnage of. 
2,989 tons, Was 2e25 tons. The weight of the empty car is 1 ton. The length 
of the haul from the main west where No. 1 locomotive operates is 0.97 miles. 

The locomotive hauled 375 loads and 375 empties, accomplishing 1,182 and 364 ton- 
niles of. work, respectively, or a total of 1,546 ton-miles of works. The lenrth - 
of the haul from 8 Face SE. where No. 2 locomotive operates is 1.44 miles. The 
locomotive hauled 348 loads and 348 empties, accomplishing 1,628. ‘and 501 .ton- 
miles:of work, respectively, or a total ‘of 2,129 ton-miles ‘of work. , The length 
of the haul from 5 Face SE. where Now 3 “Locomotive operates ig 1626 miles; poe 
loads ‘and 232 empties ‘wete hauled, accomplishing 948 and 292. ton-miles of work, 
respectively, or a total’ of 1,240 ton-rtles of work. One man only is used as 

the crew on this haul. The lenzth of the haul from the dips or 2 Face SE. where 
toe 4 locomotive operates is 1.09 miles; 464 loads and 464 empties were hauled, 


accomplishing 1,642 and 505 ton-miles of work, respectively, or a total of 2,147 
tommiles of work. 
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This shows that 5,400 ton-miles of work were required to haul a total 
of 1,419 loads to the shaft, and 1,662 ton-miles were required to haul 1,419 
empties from-the shaft; therefore a total of 7,062 ton-miles of work were 
accomplished on the main haulage system to produce 2,989 tons of coal and to 
haul 85 cars of refuse to the shaft. — _ 


: Table 4 furnishes a detail of the tonmmiles of work performed on the 
gathering haulage system, showing that in gathering 1,419 loads and distributin, 
1,419 empties, 1,101 and 338.8 ton-miles of work, respectively were accomplishe: 
or a total of 1,439.8 ton-miles of work. — | ) 


A total of 7,062 ton-miles of work on the main haulage system ana of 
1,439.8 ton-miles of work on the gathering haulage were accomplished, making a 
total of 8,501.8 toremiles of. work.to produce 2,989 tons of coal, or 2.85 ton- 


miles of work on the haulage system per ton of coal produced. 


Mine Cars.- At this plant ‘there are 700. mine cars that carry an average 
load of 2.25 tons. They are of wood and are equipped with end gate and 18~inch 
wheels with plain bearings. . SS | 


During the shift of December 20, 1928, 1,324 cars of coal and 85 cars 
of refuse were hoisted. at: the shaft, or a turn-around was made on 700 mine. cars 
of nearly 2.03 times for each car. . e! : 
Drainage, Pumps - Type and Capacity.- This mine may ‘be called damp,’ 
‘although there is no excessive amount of water being made at any one particular 
point. All places seem to be.damp. ‘ The natural drainage of the mine is to the 
southwest, ard No. 1 SW. faces, not operating’ at this time, furnish an ideal - 
storage whence the water is pumped to a sum at the shaft bottom. from this 
sump the water is pumped to the surface by two Morris pumps of 600~-gallon — 
capacity and one DeLaval of 400-gallon capacity. During low-water season the 
pumping is done on the off shift to balance the power load. The labor and : 
material cost for drainage is .0147 and..0504 per cent, respectively, of the 
total labor and material costs... . 


Ventilation.- The ventilation is supplied by a 16 by. 6 foot fan direct-: 
driven by a 82 by 24 inch steam engine at.100 pounds pressure,- furnishing 160 
hp» and exhausting 160,000 cubic feet of air per mimte against a 1 1/2-inch 
Water gauge. _ © = oS oe | 


There is a good supply of.air at the working faces. Where necessary, 
line brattices are.used to conduct the air to the face. Doors are constructed 
of 1 by 12 inch lumber doubled and are Ining to close with the air current. 
Stoppings are built of hollow tile.or concrete blocks as the entries advance. 
Overcasts are built with hollow tile walls, and concrete with-rails for rein- . 
forcement is employed for the topss Occasionally bricks are placed in the 
flanges of the rails and plastered over to form the top in place of concrete. 
The air courses are: free from falle due to the good roof the cannel slate: 


’ t 
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Power; Sourcé of Supply, Kind, and Voltage.- Power is generated at this 
mine by six 200 bp. return tubular boilers which supply steam at 125 pounds 


pressure to three steam-driven engines direct-connected to three 200 kilowatt 
generating units, ‘furnishing 250 volts.d.c., which-is the voltage used in the 
mine. 


eshte i aii Tables have been prepared giving the scale of wages, 
mining, deadwork, and day labor rates, classificatidn of_labor, and eRererine 
cost percentages, , to vate the aha explanations apply: 


le ‘The scate of wages, witaing and day labor, gives the contract price 
' for cutting, loading machine coal, pick coal, and contract rates on deadwork 
on a yardage peers also. the. daily rene of other enployees eer to their 
- @lassification. --. : 
- ‘Ze. The classification of labor. gives the percentage of men employed 
at the various classes of work,. such as contract labor - miners and cutters - 
inside daymen, haulagemen, and outside day labor. 


3. Operating cost percentages for labor and material are included under 
the items of mining, haulage, timbering, ventilation, tipple, drainage, dead- 
work, power, ae mine office. The © charges: contained in these items are: 


Mining. Cost of janes and sappiiep for loading, cutting machine boss, 
bit sharpening, pick mining, yardage, and shot-firer supplies. 


- .  Baulage.-. Cost of gathering and hauling coal, operating and maintaining 
‘mine roads and tracks, lifting track and boticm coal, cleaning tracks, ceenearnee 
re holst engineers, motor bara, and repairs and supplies. 


. ‘ , Mubering. Cost of labor and supplies. for timbering. 


_Yentilation.- Cost of labor and supplies for bratticing, stoppings, 
doors, saleabee five bosses, and maintenance of ventilating system. 


a Tipple.- Cost oF aperation of tipple and, preparation plant, aostes, 
weigh’ ‘DOSS, apere and ‘supplies. 


~ Drainage. Cost of operating drainage system, anny oe pipe lines. 


a - Deadworke- Cost of drilling and loading rock through ‘tiwant" areas, clay 
veins or spars,. oe oe bory tipple, repairs, arid supplies. 

a . Power<= Cost of mam facture and ‘repairs of generating equipment, power 
— -filter plant, electricians, power house, repairs and supplies. 
oat . Mine offices Cost of supervision, sightman, coal. ‘inspector, clerks, 
electric. -lams, telephones, policing, fire and rescue equipment, teamster and 
trucks, handling supplies, repairs and supplies for these items. 
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Pies 


The following wage scale and conditicns apply from April 1, 1928: 


Tonnage Scale 


Pickmen .« « « - « « « » 
Loaders with hand 
drilling ..... 
Cutterd ~. ce. < we % 
Cutters ~ Entry yardage 
Loaders - Entry yardage 
SeSc- 6: we 6 8 we SS 


$0.75 


.59 
11 
218 


045 


Chain Machine ~— Deadwork 


Clay vein (Over 6. in. less than 12 in., $2.23; 
(cutter, $0.39; loader, $1.84. 

Clay vein Over 12 in., $2.23 per foot; cutter, 
$0.39; loader, $1.84. 

Clay vein Angle, $0.53 per yd.; cutter $0.08; 
Loader $0.45. 

Spar - Less than 6 in., $1.09; cutter, $0.20; 
loader, $0.89. 


Spar Angle, $0.26 per yds; cutter, $0.06; 


ete $0.20. 


Entry yardage applies to places 12 feet ‘wide or less. 
In places over 12 feet wide and less than 18 feet he 
three~fourths entry yardage will apply. 
Places 18 feet wide and over will be considered wide gore: 
All break through yardage will be applied on above basis. 


' Inside Day Wage 


Cager at coal shaft 
 Cager's helper. . .« 


Car couplers. .« .« 
Car spraggers . .« 
Car oilers. . . . 
Check puller. .. 
Cager at main 
Motormen. e -«-. e 
Snappers. ee | 
Dispatcher. . « « « 
Trappers. « + » « « 
Tracklayers » « « e 
Tracklayers' helpers. 
Pumpers 2+ « » «© «© «© » 
Bratticemen © © @ © 
Bratticemen's helpers 
Wiremen . . « « « » « 
Wiremen's helpers . . 
Pipemen . se «5 o 6 © 
Pipemen's helpers... 


9 @ e 


Road cleaners and other 
labor. > e¢ ep oe ee oe 7 8 
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inside 


Pr Se er er ee ee 2 2 eh er 


* . - . . . < 
. ‘ 


= Other outside labor... 


“Outside Day Wage 

$6. ZO Blacksmith oe ee @ © © © ee 8 $6.40 
6-00 Blacksmith's helper... . + 6 « 5-40 
De 80 Bit shai nener. See lat Je tae OL 5.40 
5-80 Carpenter. ar ar ar ae ee ee er ee ee Sr | 6.40 
5.80 Car repairmene « + « + © © 6 0 eo D040 
De 80 Lampmen. e © «© © © 8 8 ee ee le 5,40 
4.50 Firemen. « « «© «0 © «© © © © © © Pe 5.60 
De 80 Ash Wheeler. « « « «© « « « eee 5,ll 
6.10 Filter plant attendant ..... 65.60 
6.00 Coal inspector « « « «© « © 0 « e 520 
6200 Top Cager. e e e e e @ e e ® e ® 5 ec0 
4.50 Dumper « « 0e « « » oe e © © @ @ 5,20 
6.00 Cax pushers. ose © © © wo wo ee 5ell 
5.80 Loading boom operator. . « e+ » 520 
5e60 Car trimmers . . « 2 - 6 2 oo e Sell 
6.00 Car droppers » « « e'« « « ee « Oell 
5080 Car cleaners « « « «© » © © © © © Oell 
6.00 Bony picker. eeee ef & © © & @ 4.75 
5v80 .. Bony motorman. » . + « se eo e - 5.20 
6.Q0:: Bony motorman's helper . - « -« « Sell 
5.80 Supply mene ee eee © © © @ 5.11 

a Supply cager oe es es © © © 8 ee 5,ll 
580. 2 © « » OSell 
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———— of Labor * 


tO any ee . ry ‘ ; « 


Inside ° — 
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So Per cent ” Outside Per cent 
. Loaders. . ,,. | 61.30 © ~ Labor foreman 20 
Qatters -... © ~ 4.40 Clerk | 20 
Contract labon — 65.70 ° Garbage man and wash »20 
‘Inside daymen ~ a . house | 
Mine foreman . . ‘220 _ Laborers : 3.99 
Asst. mine foreman | ‘261 Electrician 220 
Fire bosses. . . . 1.22 Sub. station . 061 
Rondman .-.. > |‘ Se46 Blacksmiths. : 240 
Day laborens. .. -- 6.35 Car repairman — 240 
Bretticoeman ., -: | 1602 Carpenters _. °20 
., Wireman _ 281 Tippleman 1.02 
, Pumpers i. x . .., Le02 Machinist ° 40 
“Dpiliman a 040 © Hoist engineer °20 
Machine as e61 Supply clerk e200 
Section ronan 2004 Teamster 020 
Total — ae 17094 Fireman 1.22 
Haulage’ - _ a Total outside day 9.64 
Motor boss - 020. labor 
Motormen> .. .. 3026 
Motor brakeman 3026 
‘Total 6.73 
lean inside Taber . 90.36 
Table. 5. ‘Soerating aber and. Material Costs 
| -in‘percert..: 
s _ ; Percentage of 
af Labor "2 Material total cost 
intne e e'e © 6 a: 66 84. 2 aaee’ 14.07 56.83 
Haulage. . 9 2 wet. . 150092 6. 33063 15.95 
_ ‘Tinbering, . 2 0 0 |” 0:25 © : 1% 32 2074 
_ Vexutilation. » . 2442 4! 290 2.44 
TMrole © © © @ @ @ 3001": y 2el? : 2092 
Drsinage . . 0 2 e 155° = * 5el0’ / 1299 
De: .iwork ee ee o 0386 0.98 0-81 
Porare 6 5 2 0 8 Bel: 121.19 5.28 
Mine office. 7 © @ 8.35 ‘12.64" 8.94 
Total, . » .« 100.00 1L0U. 00. 100.00 
| Efficiency Data oo 
ane machines, bwo men on crew, tons per shift 6-6 « «66 2 6 © © O7le72 
nes Produced per pound of explosive. ..+ ee eee ewe ee we ew 10049 
Ns of coal por linear foot of timber used | i eB, SU ee a ee ea 
ees Coal produced per post used . « «6 © e oe ee ew ow we we ew eo Be 4 
Tone 08 per man underground per shift. « ee ee © © © © ee 6 ee 8 8 le 667 
of coal produced per miner Eee shift »e « ee e«es ee © © eo ow o LOel 
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Tons of coal produced per dayman « « 2 © © «© « © © © © © © © © @)~ =619666 
Tonnage of coal delivered to hoisting shaft. . . «© « « « « e « 42,989 

Total tonm-miles of work performed. . « . 0 © © © © © « © 6 6 6 0800168 

Total tommiles of work performed on main haulage. « « « « « « 7,062 | 
Average Length of main-line haulage. Pa Tr Se Se ee ee ee ey ee er ee er -; 1219 miles — 
Total ton-miles of work performed on gathering haulage . . « « 1,439.8 

length of gathering haulage. . . ». «© « «+» eee eee ce & POO to ‘2200 feet 
Ton-miles of work per ton of coal produced . « « « 6 « © «© «© w'e + 285 
Number of times each ‘car was loaded per shift. . . 6 6 «++. +6 2020 

Tons of céal carried’ by ‘éach mine Care 0©@ «+ © © © © 6 6 ee ele 8 een 
Average tonnage per gathering locomotive . «6 « » ee » e © « «© 266 

Average number of cars gathéred per pare locomotive . « « « 118425 
Average mumber of miners served per gathering locomotive . « «« 24.66 


| Underground Matiagement and Pay System Used.e- All smbiey ose are under 

the direct control of the mine foreman, and.their work is supervised by assist- 
ant foremen and section bésses who are paid.on a monthly basis. All other 
employees are paid on a-.day or contract rate, and no bonus is paid any employee. 
The catters and miners only are paid on a tomage and yardage rate. The yardage 
rate is paid on narrow work, and for work where clay veins or spars are 
encountered, as°a remuneration for narrow work and variations from normal con- 
ditions in wide work, but not as a boms. MNo.particular ‘task to eonetneee a 
day's work is assigned to any underground employee. 


If a system were installed whe reby the cutting and blasting could be 
performed on the off shift, thus giving the.miner a day's loading each day with- 
out delays due to cutting and blasting, & higher ae rate per man employed 
might be accomplished. 


ts ... .Accidents.- During the year 1928, 511, 879 tons of coal was produced in 
200 working: days, 448 men were employed underground, and there were 68 lost-time 

_ accidents. A total of 290 days was lost due to accidents, which are attributed 

' to the following causes: Falls of roof and coal, 12, or 17.65 per cent; haulage, 

25, or 35.82 per cent; electricity, 2, or 2.94 per cent;.mining machines, Qs 

or 2094 per cent; timbering, 1, or 1.47 per cent; and miscellaneous causes, 28, 

or 41.18 per cent. The SOL POWATE table shows tons preeaes ial accident: 


’ 
é 


Table a Tons Produced Per Accident. ys : 


Falls of roof and coal 


HALAL 6 6.66564 oe8s-08 22,20006 

Bloctricity..cccsccres 6 255,939.25 

Mining machings....«+s. 3 255,939.25 
+s Mimbering. oss eseseees 14 511,879 


- Miscellaneous. causes... 
° ty Total e°e oe oe 
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Safe ye- This mine: is classed as a gassy mine, and therefore approved 
electric cap lamps are used by the employees, who are charged at the rate of 4 
cents per day for this service. The supervising officials use approved flame 
safety lamps, also all mining machine . crews . have a flame safety lamp. At the 
shaft bottoms and at important points on the haulage, 250-volt electric lights 
are used, for which the pores = taken from the trolley lines. : 


At this time no. noaio duet has been used in ‘hee ae er its use 
is being convempravee in the near future. — 


It is strictly against: the orders of the management to ae or 
recover. posts to make falls. 


Safety meetings are | frequently: held where all severed are invited to 
discuss method-of accident prevention and efficiency in operating methods. 
These meetings no doubt ‘haye been of great assistance in obtaining the record 
achieved by this company, which has produced over six.million tons of. coal 
without a fatality and which in 1927 was awarded the honor certificate of the 
Joseph A. Holme’ ° Boge ty 


finde ctieisc Yire bosses | are ee who examine each ade place 
for anydangerous conditions, once before the men go on shift and once while 
they are at their worene Biever? and wlio report their findings. in the daily 
report book. | i nee. Re 

_ The working places are also visited at Vents baice each’ day or oftener 

by the section boss, who fires the shots and instructs the miners in their work, 
besides examining for dangerous conditions that may arise during the shift; 
districts are arranged so that a section boss unger: no condition has more than 
30 face men in his section. - 

Blasting.~ Permissible explosives are used, “eirea 1 electrically by the 
section boss who carries the detonators to the miners and personally inspects 
and tamps the shot holes. Clay is used for tamping, and the cuttings are 
—" from under a ie before blasting. | oe : 


Trolley Linese- The trolley lines are well guarded at all smportant 
places by means = boards supported by anchors in bd roof. 


Tracks.- the tracks are well lined and evaded, and ‘ample clearance is 
provided on both sides. Points of switches and frogs are guarded and dlocked 
to prevent haulagemen from getting their feet caught.: Switch throws are pro- 
vided that lie close to the floor at all main haulage switches; on room turn- 
outs bridles are provided to throw both switch points at the same time. 


Manways,- Manways are provided so that the employees may go to and from 
their working si rahe [ores on the aad 
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Telephones.~ Telephones are placed at important points throughout the 
mine. a ee ae OR is 7 : a a: A 

First Ald.- A quantity of first-aid material with stretcher end blankets 
is kept at. ue station at the. shaw bottom for use in case i an accident. 

Motor Barne- A sith nial and Pica rood motor — is provided near 
the shaft where repairs may be made on eC nes and. io omouaNen: 

Summary .- sol are ee features at this mine that are especially 

commendable. 


1. The whole organization seems to work ouathar to prevent westasnte 
and to produce the required tonnage with least cost and*friction. The practice 
of dividing the sections so that a section boss, who also does the tamping and. 
shot-firing, does not. have more than 30 face. men is one: weld worthy of considera- 
tion at other operations. | 


2. The methods of supervision amu are “without: doubt ‘the: best 
employed in any of the 20 mines visited by the writer in western Pennsylvania. 
A section boss or other ssupérvising official is on Rend at all ‘tines to take 
care of ay Ome Teeny Vhat may arise. — ie o. Mie, 


3. The machanical equipment is _ ‘aah 4 well ‘sui and main-~ 
tained in good ta . « 

4... The arene. method emiaee ae eee eoeurte as far: as roof control 
is concerned. ‘However, ‘a break line extending through several ‘pairs of butt — - 
entries would help to:4mprove the present. practice, which allows the entry 
stumps and chain pillars to lag far behind, ths leaving small isolated districts 
with few men employed in them, a practice which would not be possible in places 
where the cover was heavy and roof control was a factor in obtaining a high | 
recovery.: However, no: signs of saa or ea of ere were | eneees in - 
any part of the mings. - 7 | 

5. The haulage is mechanical iiecumicaes the cars are deitveted to the 
room necks by locomotives, and are handled from there to™‘the face by the miners. 
When the grade is against the load, the cars are hauled. from the face by crab- 
reel eee Pocoueyetees The uecs are kept clean and in good condition. 


6. From the: puoi of waese being pumped each 24 hours it can: readily 
bp seen that the.mine is damp. However, the drainage system is so planned that 
there are no eas ccd of water either: at the faces or on the haulageways 
and manways.. : é 


 °%, Where necessary on the. haulageways roof support is supplied by 8 
by 6 inch square timbers and 40 or 60 pound'rails. The method of posting used 
in rooms and pillars is adequate for the requirements of the roof. However, 
the employment of a good~sized cap piece 18 inches long, 4 inches thick, and 
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wide enough to cover the post would be an improvement, as would the employment 
of the vibration method of roof testing. The practice of not recovering posts 
to make falls eliminates any chance of accident from this cause. 


8. The ventilation is good at all places. Permanent overcasts and 
stoppings are being built as the work advances. 
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Figure 15.— Radius and detail of track curves leading into rooms 


